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Expression of the IRTl metal transporter is controlled by 
metals at the levels of transcript and protein accamulation, 

Connolly EL, Fett JP, Guerinot ML. 

Department of Biological Sciences, Oilman 6044, Dartmouth College, 
Hanover, NH 037SS.USA. 

Iron, an essential nutrient, is not readily available to plants because of its 
low solubility. In addition, iron is toxic in excess, catalyzing the formatioi 
of hydroxyl radicals that can damage cellular constituents. Consequently, 
plants must carefully regulate iron uptake so that iron homeostasis is 
maintained. The Arabidopsis IRTl gene is the major transporter 
responsible for high-afBnity iron uptake from the soil. Here, we show that 
the steady state level of IRTl mRNA was induced within 24 h after 
transfer of plants to iron-deficient conditions, with protein levels peaking 
72 h after transfer. IRTl mRNA and protein were undetectable 12 h after 
plants were shifted back to iron-sufficient conditions. Overexpression of 
IRTl did not confer dominant gain-of-function enhancement of metal 
uptake. Analysis of 35S-IRT1 transgenic plants revealed that although 
IRTl mRNA was expressed constitutively in these plants^ IRTl protein 
was present only m the roots when iron is limiting. Under these 
conditions, plants that overexpressed IRTl accumulated higher levels of 
cadmium and zinc than wild-type plants, indicating that IRTl is 
responsible for the uptake of these metals and that IRTl protein levels are 
indeed increased in these plants. Our results suggest that the expression ol 
IRTl is controlled by two distinct mechanisms that provide an effective 
means of regulating metal transport in response to changing 
environmental conditions. 
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